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the interstitial tissue of the lungs, and pass into
the lymphatics, while some settle in the alveoli
alongside respiratory bronchioles, and the pig-
ment is eventually incorporated into the re-
spiratory bronchiolar walls. Much of the pig-
ment, however, is carried into the lymphatics;
most of it is deposited in the hilar nodes, but
some in the pleura. The degree of irritation re-
sulting depends on the nature of the particles.
Large collections of carbonaceous particles
(anthracosis) may provoke little or no over-
growth of connective tissue, whereas fibrosis is
very marked in the case of silica-containing
stone dust, the condition of silicosis resulting.
The bronchial lymph nodes become pigmented
and enlarged, the accumulation within their
phagocytic cells being virtually permanent.
Some of the pigment which has accumulated in
the lungs may be removed by macrophages which
appear in the sputum for a long time after re-
moval of the individual from the dusty atmo-
sphere.

Ingested compounds. Deposition of brownish
granules of silver compounds (argyria) was a

common result of taking medicines containing
silver preparations. The granules are formed by
reduction of silver albuminate and are seen
especially in the skin (giving a dusky appear-
ance), the gut wall, and the basement mem-
branes of the glomeruli and renal collecting
tubules. It is now rare. In chronic lead-poisoning
an albuminate is produced in a similar way,
and around the teeth hydrogen sulphide reacts
with it to produce the characteristic blue line
on the gums. Melanosis coli (p. 277) is now the
commonest example of pigmentation resulting
from ingestion of chemicals.

Tattooing. In tattooing, fine particles such as
india ink, ultramarine, cinnabar (mercuric sul-
phide), etc., introduced through the epidermis,
are taken up by macrophages and lodge in
small spaces or clefts in the connective tissue of
the cutis. Some particles are carried also by the
lymph stream to the regional lymph nodes and
then are conveyed by phagocytes into the lym-
phoid tissue. Both at the site of introduction
and in the lymph nodes the pigment persists for
life.

Pathological Calcification

Pathological calcification of soft tissues occurs
most commonly without any general disturb-
ance of calcium metabolism: the level of plasma
calcium is normal, and deposition is due to
local changes in the affected tissue. This is
termed dystrophic calcification. Less commonly,
pathological calcification is a result of an in-
crease in the level of ionic calcium in the
plasma, and occurs in normal soft tissues: this
is termed metastatic calcification.

In both dystrophic and metastatic calcifica-
tion the deposits resemble in composition the
minerals of bone, but show much greater varia-
tions in the proportions of calcium to magnes-
ium and phosphate to carbonate.

Identification of calcium salts in tissues. Calcium
salts h^ve an affpity for haematoxyiin, and the earl-
iest sign of calcification is given by the appearance
of hyaline or finely granular material of a deep violet
Later the calcium salts form irregular and
w^t refractile masses; they are, of course,
y spiuble in weak acids,, and( sm$$ bubbles

of carbon dioxide are released from the carbonates.
When treated with dilute sulphuric acid, the char-
acteristic crystals of calcium sulphate separate out.
This occurs more readily when the sections are in 50
per cent alcohol, in which the solubility of the crys-
tals is low. When carbonate or phosphate (which
are nearly always deposited as calcium salts) are
treated with silver nitrate, yellow silver phosphate is
formed, and this quickly undergoes reduction on
exposure to light and turns black (von Kossa's
method). Neither the affinity for haematoxyiin nor
von Kossa's method is specific for calcium. Silver
nitrate is reduced by other substances, e.g. iron, and
the reaction with haematoxyiin is given by a sub-
stance formed before the deposition of calcium, and
is positive after the tissue is decalcified. The best re-
agent is alizarin, the staining principle in madder, or
its derivatives. Alizarin stains calcium salts red, but
the reaction may not be given by very old deposits.
When injected intra vitam, alizarin colours growing
bone (but not fully formed bone) and also patho-
logical deposits of calcium unless they are very old-
Calcification is often accompanied by diffuse or
granular deposition of iron compounds which give a
Prussian blue reaction*